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Much o f   t h e   m i d - l a t i t u d e   b e l t   o f   A s i a  i s  s e m i - a r i d   o r   a r i d ,   p r o v i d i n g   g e n e r a l l y  
g o o d   c o n d i t i o n s   f o r   r e p e a t - p a s s   s y n t h e t i c   a p e r t u r e   r a d a r  ( S A R )  i n t e r f e r o m e t r y  
(IntSAR)  measurement  of  surface  deformation  with C-band ERS and   Env i sa t   da t a .  
The p r i m a r y   l i m i t a t i o n   o n  ERS IntSAR i n  most  of t h i s   a r e a  i s  t h e   s p a r s e   d a t a  
c o v e r a g e   d u e   t o   t h e   l a c k   o f   g r o u n d   r e c e i v i n g   s t a t i o n s .   T e m p o r a r y   s t a t i o n  
deployments   in   1995-96  and  1998-99  a l lowed  the  acquis i t ion  of  some v a l u a b l e  ERS 
imagery   i n   cen t r a l   and   sou thwes t   As ia .  

The l a r g e   s u r f a c e   d e f o r m a t i o n   f i e l d   t h a t   a c c o m p a n i e s   c o - s e i s m i c   f a u l t   s l i p  i s  
t h e   e a s i e s t   s i g n a l   t o   d e t e c t   w i t h   l i m i t e d   d a t a .  More l o c a l i z e d   n o n - t e c t o n i c  
de fo rma t ion ,   such   a s   subs idence   due   g roundwate r   o r   pe t ro l eum  wi thd rawa l   o r   s a l t  
f low,   and  the more g r a d u a l   i n t e r s e i s m i c   o r   p o s t - s e i s m i c   d e f o r m a t i o n   f i e l d s   a r e  
more d i f f i c u l t   t o   d i s t i n g u i s h   f r o m   a t m o s p h e r i c   v a r i a t i o n s   a n d   o t h e r   e r r o r  
s o u r c e s .  

The Alpine-Himalayan Bel t  i s  one   o f   t he   t ec ton ica l ly   ac t ive   zones   on   t he   ea r th  
o v e r l a p s   t h e   a r i d   t o   s e m i - a r i d   s w a t h   o f   A s i a .   W h i l e  some p a r t s   o f   t h e   z o n e   a r e  
well i n s t rumen ted   w i th  GPS o r   o the r   g round-based   measu remen t s ,   o the r   pa r t s   a r e  
l o g i s t i c a l l y   o r   p o l i t i c a l l y   i n a c c e s s i b l e   t o   d e t a i l e d   f i e l d   s t u d i e s  so IntSAR i s  
t h e   b e s t  way t o  make geode t i c   measu remen t s   o f   t he   su r f ace   de fo rma t ion .   Seve ra l  
r e c e n t   l a r g e  (M>6) e a r t h q u a k e s ,   e s p e c i a l l y   i n   I r a n ,  show complex  mechanisms  of 
f a u l t   r u p t u r e ,   b o t h   i n   t h e i r   s e i s m i c   s i g n a t u r e s   a n d   t h e  IntSAR deformation  maps.  

One example i s  t h e  1 0  May 1 9 9 7  Zi rkuh   ear thquake  ( M w = 7 . 2 )  i n   e a s t   I r a n   t h a t   h a d  
1 2 5  km o f   s u r f a c e   r u p t u r e  mapped i n   t h e   f i e l d ,   a n d  a long,  complex seismic 
s i g n a l .  ERS IntSAR p a i r s ,   w i t h  time i n t e r v a l s   f r o m   t w o   t o   s i x   y e a r s ,   i n c l u d e   t h e  
co-seismic  deformation.   While  a l a r g e   p a r t   o f   t h e   Z i r k u h  IntSAR s igna l   can   be  
e x p l a i n e d   b y   s t r i k e - s l i p   m o t i o n   o n  a n e a r - v e r t i c a l   f a u l t ,   t h e r e   a r e   s u b s t a n t i a l  
v a r i a t i o n s   b e t w e e n   f a u l t   s e g m e n t s .  The fo r tuna te   ove r l ap   o f   a scend ing   and  
descending ERS p a i r s   i n   t h e   s o u t h e r n   p a r t   g i v e  two  components   of   the   surface 
deformat ion   and   requi re   tha t   the   southern   segment   rup ture   mus t   have  a 
s u b s t a n t i a l   d i p - s l i p   c o m p o n e n t .   T h i s  i s  c o n s i s t e n t   w i t h  seismic m o d e l i n g   t h a t  
f i t   l a t e  waveform a r r i v a l s   w i t h  a thrust-mechanism  sub-event.  

* Work p a r t i a l l y   p e r f o r m e d   u n d e r   c o n t r a c t   w i t h   t h e   N a t i o n a l   A e r o n a u t i c s   a n d  
Space   Adminis t ra t ion .  


